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Why	Water	Quality?	
•  TMDL	
•  Total	Maximum	Daily	Load	
•  Implemented	to	meet	water	quality	standards	
of	Clean	Water	Act	
•  Point	and	non-point	discharges	
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Research	Study	
•  Objec&ve:	Develop	low-cost,	on-site,	field-scale	
method	for	reducing	the	P	concentra2on	of	
surface	water	
•  Ra&onale:	Industry	uniquely	adapted	for	
tradi2onal	water	treatment	methods	
ü Manage	large	water	volume		
ü Exis2ng	delivery	mechanism	(i.e.,	sand	barge)	
•  Lab	Experiment:	Test	several	common	P-reducing	
materials	
•  Field	Study:	Apply	one	material	to	two	irriga2on	
ponds,	varying	in	area	and	depth	

Gypsum	
•  Calcium	sulfate	(CaSO4)	
•  Neutral	(no	pH	effect)	
•  Moderately	soluble	in	
water	(S	=	0.26	g/100g)	
•  Drywall,	plaster,	and	
fer2lizer	
Slaked	Lime	
•  Calcium	hydroxide	
(Ca(OH)2)	
•  Basic	(raise	pH)	
•  Moderately	soluble	in	
water	(S	=	0.17	g/100g)	
•  Waste	water	coagulant,	
paper	produc2on,	
pickling	foods,	Ca	
supplement	
	
Calcite	
•  Calcium	carbonate	
(CaCO3)	
•  Basic	(raise	pH)	
•  Weakly	soluble	in	water	
(S	=	6.2x10-4	g/100g)	
•  Primary	cons2tuent	of	
limestone	and	marble	
•  TUMS	
Iron	Sulfate	
•  Ferric	sulfate	(Fe2(SO4)3)	
•  Acidic	(lower	pH)	
•  Moderately	soluble	in	
water	(S	=	28.8	g/100g)	
•  Waste	water	coagulant,	
dye	
•  Composi2on	of	Mars	
Alum	
•  Aluminum	sulfate	
(Al2(SO4)3•18H2O)	
•  Readily	soluble	in	water	
(S	=	36.4	g/100g)	
•  Waste	water	coagulant,	
dye,	pickling	agent	
Lab	Results	
Sediment	Floccula2on	
Lab	Results	
Alum	Applica2on	
Sand	Barge	
Field	Results	
Field	Results	
Conclusions	
•  80-90%	reduc2on	in	pond	P	load	
•  Treated	pond	P	concentra2on	was	7-16	ug/L	
(TMDL	target	=	50	ug/L)	
•  ~$1000	to	treat	8	mgal	(30,000	m3)	of	water	
•  Possible	applica2on	to	harvest	flood,	but	
further	research	is	needed	
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